Background: A perception of decreased fetal movements (DFM) is associated with a two-fold increase in risk of stillbirth and other adverse perinatal outcomes such as fetal growth restriction and preterm delivery. Up to 10% of women experience an episode of DFM in the third trimester. The cerebroplacental ratio (CPR) is a marker of cerebral redistribution; a low CPR is associated with adverse perinatal outcomes.
Process mining is a technique that looks at a record of events to discover processes that are occurring in reality. A highly dynamic domain such as healthcare, where things do not always pan out as planned, is particularly suited to process mining. Insights revealed can be used to discover the actual processes occurring, identify inefficiencies such as bottlenecks or redundant loops, and check conformance with recommended pathways. Only one previous study has used process mining in the paediatric context to date.
Methods: Anonymized event data was collected for babies over the first year following their discharge from the Special Care Baby Unit (SCBU) across Waitakere and North Shore Hospitals. The discharge timeframe included was July 2015 to June 2017. Event types included were outpatient appointments, community care visits, ED visits, and readmissions to the paediatric medical ward. Data was extracted from various data warehouses with the help of an expert in that data. It was then collated into a single event log and analyzed with Disco, an offline process mining application.
Results: Around 1000 cases were included, with around 6000 events in total. Insights into the processes playing out, particularly discrepencies by socioeconomic deprivation and follow-up system, were obtained.
Conclusions: Process mining holds promise in unearthing valuable insights into the highly dynamic healthcare domain. However, current IT systems do not support efficient event log extraction. To enable efficient and continuous process mining, consideration will need to be given to process aware information systems (PAIS Acute perinatal hypoxia ischemia (HI) is associated with diffuse white and grey matter injury, and associated with neurological sequelae. A mild chronic lack of oxygen in the developing brain occurs in intrauterine growth restriction (IUGR), also leads to neurological deficits. Current prognostic biomarkers and treatment for neonatal HI brain injury are inadequate, however MRI offers an opportunity for in vivo detection of neurodevelopmental deficits, and efficacy of treatment.
Aim: To assess structural and functional brain alterations in perinatal HI and IUGR.
Methods: Newborn piglets (n = 3 per group: IUGR, Control littermate, HI littermate) were scanned at postnatal day 4 (P4). A second set of animals were administered stem cells (intravenously) at day 1 (P1). Diffusion tensor imaging (DTI) and neurite density and orientation distribution imaging (NODDI) was used to elucidate white matter microstructure, while 31P and 1H spectroscopy (MRS) measured chemical and metabolic changes after HI and IUGR in newborn piglets.
Results: Preliminary DTI data in IUGR piglets suggest that there are white matter microstructure alterations, with a trend toward lower FA values suggesting white matter reorganization. While MRS was unaltered in IUGR animals compared with Control littermates, acute HI animals had significantly altered MRS in cortical regions, associated with behavioural deficits.
Conclusion: Findings from this study indicate that DTI and MRS have the potential as in vivo MRI biomarkers of hypoxic brain injury in the neonate.
